The experiments were conducted to develop insecticide (Imidachlorpid, Imitaf 20SL at 0.5 ml/l) application schedule for the effective management of thrips and pod borer attacking mungbean during kharif-I season of 2010 and 2011. In both the years, suppression of thrips population and pod borer infestation were higher in double sprayed treatment than single spraying. Single spraying at 35 DAS (100% flowering) and 42 DAS (100% podding stage) suppressed flower infestation by thrips upto 86 and 93%, respectively, during 2010 and 100 & 96%, respectively, during 2011. Double spraying at 42 DAS (100% podding) and 49 DAS (seed developing stage) reduced more pod borer infestation as much as 81-83%. In kharif-I 2010, significantly the highest yield (1798 kg/ha) and MBCR (4.67) were obtained from the plots sprayed twice with Imidachlorpid at 42 DAS (100% podding) and 49 DAS (seed developing stage) but in kharif-I 2011, significantly the highest yield (1457 kg/ha) and MBCR (5.75) were obtained from the plots sprayed twice with Imidachlorpid at 35 DAS (100% flowering) and 42 DAS (100% podding stage). The double spray schedule appeared to be more effective than single spraying against pod borer. But single spray at 42 DAS (100% podding stage) appeared as more effective against flower thrips.
Introduction
Mungbean (Vigna radiata L.) is one of the important pulse crops in Bangladesh. Farmers become more interested to cultivate this short duration valuable pulse crop after harvesting of rabi crops (kharif-I season). More than twelve species of insect pests were found to infest mungbean in the field in Bangladesh (Rahman et al. 2000) . Among them, thrips and pod borers are the major insect pests causing considerable losses (Rahman et al., 1981; Bakr 1998; Rahman et al., 2000; Hossain et al., 2004) . Thrips is associated mostly with the damage of tender buds and flowers of mungbean. Extensive damage of thrips to summer mungbean (kharif-I season) resulted flower shedding and significant yield loss (Chhabra and Kooner 1985; Lal 1985) . Pod borer damages flowers, flower buds along with developing or mature pods (Poehlman 1991) . Pod borer alone has been reported 20 HOSSAIN to cause grain yield loss of 136 kg/ha (Anon., 1986) . Chemical insecticides are generally used to control thrips and pod borers attacking mungbean. Generally farmers spray insecticides to manage these insects when flower dropping starts due to thrips or pod boring by the visible full grown borers at pod maturing stage. As a result, thrips and the grown up pod borers are not killed properly, instead it creates environmental pollution, health hazards and economic loss. To overcome the misuse of insecticides and environmental hazard, there is a necessity to develop an effective and economic insecticide application schedule for the protection of mungbean against thrips and pod borers attack. Until now sufficient information on the development of effective and economic spray schedule for the management of thrips and pod borer in mungbean are not available. The present study was undertaken to develop an insecticide (Imidachlorpid, Imitaf 20SL) application schedule for the effective and economic management of thrips and pod borer attacking mungbean and to ensure economic production.
Materials and Method
The experiments were conducted at Pulses Research Center, Ishurdi, Pabna, Bangladesh during kharif-I, 2010 and 2011. There were 6 treatments of Imidachlorpid (Imitaf 20SL) spraying at 0.5 ml/l at different growth stages of mungbean viz., 1. Spraying at 35 DAS (at 100% flowering stage), 2. Spraying at 42 DAS (100% podding stage), 3. Spraying at 49 DAS (at seed developing stage), 4. Spraying at (35 + 42) DAS (at 100% flowering and 100% podding stage), 5. Spraying at (42 and 49) DAS (100% podding and seed developing stage) and 6. Untreated control. The experiments were laid out in RCB design with three replicates. The treatment was randomly distributed in each replicate. The unit plot size was 3m x 4m with a distance of 100 cm between the plots and 150 cm between the replicates. The seeds of BARImung-6 were sown in March 25, 2010 and March 20, 2011 in rows with the spacing of 30 cm. The BARImung-6 is the most popular short duration variety which covers majority of the areas in Bangladesh. It initiates flowering at 30 days after sowing (DAS) and 100% flowering at 35 DAS, 100% podding at 42 DAS, seed developing at 49 DAS and ripening at 55 DAS. The populations of the plant were maintained constant by keeping plant to plant distance of 7 cm. NPK fertilizers @ 20-40-20 kg/ha in the form of urea, triple super phosphate and muriate of potash were applied during final land preparation. Imidachlorpid (Imitaf 20SL) was sprayed at 0.5 ml/litre according to the growth stages as described under five treatments. Normal intercultural operations were done.
The data on the population of thrips (Megalurothrips distalis) were collected before and after 24 hours of each spraying. Thrips population was assessed from 20 opened flowers randomly collected from both side of two rows in each plot avoiding border rows and central four rows. The collected flowers were immediately opened on the white paper board and counted the thrips. Central four rows were kept undisturbed for recording yield data.
At maturity, all the pods were collected from 10 randomly selected plants from central four rows of each plot and examined. The infested (bored) and total numbers of pods were counted and the per cent pod infestation was determined using the following formula:
The pods of central four rows of each plot comprising 4.8m 2 (1.2m x 4m) area were harvested. The pods were then threshed, grains were cleaned and dried in the bright sunshine. The grain yield obtained from each plot was converted into per hectare.
The experimental data were analyzed by MSTAT-C software. The per cent data were transformed by square root transformation for statistical analysis. Treatment mean were compared using Duncan's Multiple Range Test .
The marginal benefit cost ratio (MBCR) was calculated on the basis of prevailing market price of mungbean, Imidachloprid and spraying cost. Marginal benefit cost ratio was calculated as follows:
Results and Discussion

Effect of Imidachloprid application on flower infestation
Imidachloprid application at different growth stages of mungbean suppressed flower infestation and thrips population significantly in both the years presented in Table 1 and 2. It was observed that both the nymphs and adults of thrips attacked the mungbean flowers by entering them. Some of them moved outside the flowers to ensure their presence and causing damage. After flower infestation the thrips populations increased significantly until seed developing stage of mungbean with more one thrips per flower damaging almost average one flower. Both the single and double spraying of Imidachloprid starting from flowering to seed developing stage significantly reduced flower infestation and thrips population. Hossain et al. (2004) reported that double spraying reduced more flower thrips in mungbean than single one. Between two double sprayed treatments, spraying at 35 DAS (100% flowering) + 42 DAS (100% podding) reduced more flower infestation and suppressed more thrips population than spraying at 42 DAS (100% podding) and 49 DAS (seed developing stage). After 24 hrs of spray application, reduction of flower infestation and thrips population was more than 80% in all the treatments in both the seasons. Imidachloprid showed significant performance in reducing flower infestation and thrips population reduction. In a column, treatment means having the same letter are not significantly different at 5% level. 
HOSSAIN
Effect of Imidachloprid application on pod infestation
The larvae of pod borer consumed seed of mungbean when the pod developed and a single borer damaged more than one pods as voracious feeder. The damaged pods showed hole and reduced yield. Imidachloprid application significantly reduced pod borer infestation in both the years (Table 3) .
During kharif-I 2010, the lowest pod borer infestation (2.02%) was observed in double spraying at 42 DAS (100% podding) and 49 DAS (seed developing stage) which was statistically identical to double spraying at 35 DAS (100% flowering) and 42 DAS (100% podding). Among the single sprayed treatments, spraying at 49 DAS (seed developing stage) received the lowest pod infestation (4.11%) which was statistically identical to 42 DAS (100% podding) and followed by 35 DAS (100% flowering). Pod borer infestation reduction over untreated control in single sprayed treatments ranged from 41.81 to 60.95% and in double sprayed it was 74.89 to 81.25%. It was seen that pod infestation reduction was higher in double sprayed treatments than single spraying.
During kharif-I, 2011 cropping season, the incidence of pod borer was very low. The pod borer infestation ranged from 0.42-1.33% in all treated plots and 2.47% in untreated control showing no significant differences (Table 3) . But the double spraying reduced pod damage more than single spraying. Numerically pod borer infestation reduction over control ranged from 46.15 to 82.99%. Hossain et al. (2004) also agreed with the present findings of the superiority double spraying in reduction of pod borer infestation than single one.
Yield
The yields of different spray scheduled treatments are presented in Table 3 . The yield of mungbean differed significantly depending on the level of suppression of thrips population and pod borer infestation by spraying Imidachloprid at different growth stages. During kharif-I, 2010, significantly the highest yield (1798 kg/ha) was obtained from the plots sprayed twice with Imidachlorpid at 42 DAS (100% podding) and 49 DAS (seed developing stage) which was statistically identical to double spraying at 35 DAS (100% flowering) and 42 DAS (100% podding stage). The lowest yield (1595 kg/ha) was recorded from untreated control plots. All the single sprayed treatments on 100% flowering, 100% podding and seed developing stages at 35, 42, and 49 DAS gave statistically identical and lower yield which was lower than double spraying. In the next year the yield was lower than that of the previous year. In double spraying plots the yield of mungbean was the highest (1457 kg/ha) against the lower yield in the single treated plots (Table 3) . In this year, the pod infestation was insignificant and had no significant effect on yield. 
Income and marginal benefit cost ratio
Income and marginal benefit cost ratio are presented in Table 4 . The net income and marginal benefit cost ratio varied depending on cost of insecticidal application and insect pest control particularly thrips and pod borer. During kharif-I 2010, the highest net income (Tk 10030/ha) was recorded from double spraying at 42 DAS (100% podding) and 49 DAS (seed developing stage) followed by double spraying (Tk 7510/ha) at 35 DAS (100% flowering) and 42 DAS (100% podding stage). The highest monetary benefit (MBCR 4.67) was obtained from double spraying at 42 DAS (100% podding) and 49 DAS (seed developing stage) which was close to single spraying (4.19) at 42 DAS (100% podding stage).
During kharif-I 2011, the highest net income (Tk 12370/ha) was recorded from double spraying at 35 DAS (100% flowering) and 42 DAS (100% podding stage) and nearly the same net income at 42 DAS (100% podding). Accordingly the highest monetary benefit (5.75) was found from double spraying at 35 DAS (100% flowering) and 42 DAS (100% podding stage) followed by single spraying (4.83) at 42 DAS (100% podding).
